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Gamification for student engagement: a framework
Errol Scott Rivera and Claire Louise Palmer Garden
School of Applied Sciences, Edinburgh Napier University, Edinburgh, UK
ABSTRACT
Gamification, the application of game elements to non-game situations, 
has gained traction in education as a mechanism for improving motiva-
tion and/or learning outcomes. Although it is widely accepted that gami-
fication enhances these aspects of engagement in business and education 
settings, there is equivocal supporting evidence. Research has empha-
sised behavioural responses to gamification, although there is some 
evidence that gamification can support deeper cognitive and affective 
aspects. It continues to remain unclear how gamification influences stu-
dent engagement and leads to learning, a significant gap in the literature 
to date. In this conceptual article, we fill the gap between practice and 
theory through the synthesis of student engagement and gamification 
literature into a new Gamification for Student Engagement Framework. 
The provisional Framework should, for the first time, enable practitioners 
to systematically design gamified learning experiences, through the pur-
poseful selection of game attributes according to the desired student 
experience, and consequence of, engagement. Although we focus on 
learning outcomes, the Framework has the potential to improve others 
such as student satisfaction and wellbeing across many settings and 
disciplines. It can also be used to gather much needed empirical evidence 
about the effectiveness of the approach on desired outcomes.
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Ensuring student satisfaction and positive outcomes through ‘student engagement’ has become 
a political and economic priority in the modern Higher Education (HE) environment in the United 
Kingdom (UK) and elsewhere (Department for Business 2016). This term is currently applied loosely 
throughout the sector and is measured through a number of surrogates that have powerful 
consequences for institutional success (Kahu 2013; Sinatra, Heddy, and Lombardi 2015). For example, 
the National Student Survey, which measures student satisfaction, feeds into league tables and the 
Teaching Excellence Framework which have knock-on consequences for funding and student 
recruitment (Kelly, Fair, and Evans 2017). Supporting student engagement in the UK HE context is 
therefore of paramount importance to education providers. In addition, there are also important 
benefits to the student that are implicit in placing the emphasis on ‘engagement’ in a student- 
centred approach to education (Tangney 2014).
Gamification as an instructional approach to increase learner motivation and engagement is still 
developing. Research has mostly been focused on the perceived link between increased motiva-
tion, time & effort ‘on task’ and achievement (Dichev and Dicheva 2017; Linehan et al. 2011). 
However, there is some evidence to suggest that if gamification were extended to incorporate 
other experiences and outcomes of student engagement, the method could be transformed into 
CONTACT Claire Louise Palmer Garden c.garden@napier.ac.uk
JOURNAL OF FURTHER AND HIGHER EDUCATION 
https://doi.org/10.1080/0309877X.2021.1875201
© 2021 The Author(s). Published by Informa UK Limited, trading as Taylor & Francis Group. 
This is an Open Access article distributed under the terms of the Creative Commons Attribution-NonCommercial-NoDerivatives License (http:// 
creativecommons.org/licenses/by-nc-nd/4.0/), which permits non-commercial re-use, distribution, and reproduction in any medium, provided the 
original work is properly cited, and is not altered, transformed, or built upon in any way.
a powerful tool to foster student engagement for learning, achievement and wellbeing, as well as 
satisfaction in the current HE context (Bell 2014; Kim et al. 2018b). Indeed, effective educators have 
been using instructional strategies that resemble gamification for many years to support aspects of 
student engagement for the purpose of learning, for example using elements such as challenge, 
rules and goals (Rieber 1996). Therefore, gamification is something that has existed and that 
teachers have been employing for some time. Although the term has come into use fairly recently, 
the theory relating to gamification provides a helpful framework to support learning design (Broer 
2015; Kim et al. 2018a; Stott and Neustaedter 2013).
As part of the design phase for a study aimed at evaluating the impact of gamification on student 
engagement in Higher Education, we sought a theoretical framework on which to base this research. 
Landers’ Theory of Gamified Learning is the best available (Landers 2014). It aligns research on 
serious games and gamification through the shared feature of game attributes and presents 
a psychological theory of gamified learning, albeit with a focus on behaviour change. This theory 
is limited in that it does not take into account social, cognitive and affective facets of student 
engagement as relevant to Higher Education or the wider consequences of engagement such as 
satisfaction or wellbeing (Kahu 2013). Therefore, no comprehensive model currently exists. In this 
paper, we systematically demonstrate links between Landers’ Theory of Gamified Learning and 
Kahu’s Student Engagement Framework, through the shared lens of social cognitive psychology 
(Kahu 2013; Landers 2014). This approach is supported by the work of Dichev & Dicheva and 
Alsawaier who reported engagement outcomes of gamification in the context of social psychology 
theory (Alsawaier 2018; Dichev and Dicheva 2017). We go on to facilitate its application in the Higher 
Education context through re-framing the training outcomes underpinning Landers’ work as learn-
ing outcomes using the three domains of learning common to both approaches (Bedwell et al. 2012; 
Kraiger, Ford, and Salas 1993; Krathwohl 2002). The resulting Gamification for Student Engagement 
Framework allows the practitioner to systematically apply game attribute(s) to a learning experience 
to implement gamification for purposeful impact on student engagement outcomes in HE. This will 
facilitate future research into causal relationships between game attributes, student experiences of 
engagement, and learning, achievement, wellbeing, and satisfaction outcomes to validate and 
systematise gamification approaches, and thereby extend the potential of gamification beyond 




Gamification is different from game-based learning and serious games as it employs some elements 
of games without turning the learning process into a fully fledged game. The term ‘gamification’ 
entered the mainstream in around 2010 and there are a number of different definitions of gamifica-
tion currently in circulation (Alsawaier 2018; Deterding et al. 2011). We adopt a simplified version of 
Landers’ definition of gamification for the purposes of this study: ‘the use of game attributes. outside 
the context of a game with the purpose of affecting learning.-’ (Bedwell et al. 2012; Landers 2014). 
Note that this definition does not stipulate which game attributes must be present in order to 
constitute gamification and can be extended to allow for more nuanced and powerful application of 
gamification than the dichotomy between traditional instruction/learning outcomes/grades, and 
gamification/effort/badges & points pictured by Alsawaier (2018).
Research on the impact of gamification and games on learning is limited to date by a focus on 
motivation, which is only one small facet of student engagement (Kahu 2013). Indeed, one of the 
aims of Dichev and Dicheva’s systematic review of the literature was to identify ‘what empirical 
evidence exists for the impact of gamification on motivational processes and effectiveness of 
learning’ (Dichev and Dicheva 2017). They found equivocal evidence: 26% empirical papers report 
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a positive effect of gamification, although nearly two thirds of studies are inconclusive, and 10% 
report negative outcomes (Dichev and Dicheva 2017). Many gamification studies also focus on 
behavioural outcomes, possibly because of the historic use of gamification in marketing and as 
a device to explicitly manipulate behaviour change e.g. for fitness (Cotton and Patel 2019; 
Zichermann and Linder 2010). These outcomes are also the easiest to measure and do not require 
an understanding of complex pedagogy theory (e.g. time on task or assessment attainment: Barata 
et al. 2013b). These somewhat surface measures of behaviour are not good predictors of student 
engagement and give limited insight into the multifaceted and context dependent nature of the 
student experience which amounts to more than motivation (Handelsman et al. 2005; Kahu 2013). 
A further limitation is the small number of game attributes such as points, badges and leader-boards 
that are commonly studied, probably for similar reasons. This gives the impression of a somewhat 
instrumental or behavioural approach.
However, there is evidence that games and gamification can positively influence other aspects of 
the student experience such as the level of interest, intellectual intensity and intrinsic motivation 
through providing opportunities for autonomy, relatedness and competence (Barata et al. 2013a; 
Coller and Shernoff 2009). In an influential study, Wilson et al. gathered research supporting the 
notion that certain game attributes support certain learning outcomes (Wilson et al. 2009). They 
showed that in combination, several attributes such as ‘challenge/surprise’ (difficulty and uncer-
tainty) and ‘rules/goals’ (to enable performance control) have a positive influence on knowledge 
application, cognitive strategies, declarative knowledge and knowledge organisation that may relate 
to deep learning (e.g. Driskell and Dwyer 1984; Rieber 1996). This shows that it is possible that 
gamification has more far reaching consequences than those commonly measured.
Studies exploring the effectiveness of gamification commonly conflate it with game-based learning 
and serious games (Caponetto, Earp, and Ott 2014). Indeed, the vast majority (78%) of empirical studies 
included in a systematic review by Dichev and Dicheva (2017) use more than one game attribute. 
However, evidence is still lacking on the impact of individual game attributes on student outcomes. As 
we seek to understand links between specific game attributes, student engagement, and social and 
academic outcomes such as learning, the application of multiple game attributes to a learning 
experience in these studies makes interpretation of the findings difficult. Without more systematic 
application and evaluation of the effect of game attributes on student experience, we will not under-
stand how to use gamification purposefully. Questions such as ‘which one/combination of game 
attributes improved self-regulation?’ and ‘what constitutes high-quality gamification in design, execu-
tion and outcome, and how would we know?’ will remain unanswered (Landers 2014; Muntean 2011). 
Our framework is the first step towards answering these questions and is intended to support the 
gathering of evidence that will enable practitioners to apply and evaluate gamification in a more 
systematic and scientific way for the benefit of student experience and outcomes.
Landers’ Theory of Gamified Learning provides a framework that can be used to describe scenarios 
where gamification is employed to support learning, otherwise known as gamified learning (Landers 
2014). This theory furthers the work of Wilson et al. (2009), who demonstrate links between specific game 
attributes and the pedagogic theoretical concept of training outcomes, by putting forward the proposi-
tion that game attributes directly affect a student’s behaviour or attitude, which affect how a student 
interacts with instructional content and achieves learning outcomes (Figure 1). i.e. that the effect on 
outcomes is secondary to the impact of these game attributes on student behaviour and attitude 
(Bedwell et al. 2012; Landers 2014; Wilson et al. 2009). This view is supported by others who relate the 
effects of gamification to behaviour change (e.g. see Folmar 2015; González et al. 2016; Skinner 1984). 
Note that these behaviours and attitudes have a functional role in affecting learning but are not learning 
itself. Therefore, the aim of gamification is not to provide instructional content, as in serious games, but to 
modify the learner’s state in order to improve pre-existing instruction. This mediation model is not a new 
idea, but does help us to reconcile gamification theories like Landers’ with those of learning and 
engagement (e.g. Kahu 2013; Pekrun 2006). The five propositions that accompany Landers’ framework 
do not, however, define ‘behaviour and attitudes’ according to any pedagogic theory and are in fact 
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a limited view of the state of engagement as described by others e.g. Kahu (2013, 2015). As a result, it 
cannot describe what game attributes effect which states of engagement, only that they are the primary 
target of game attributes. This aspect of the framework’s design limits its practical use: by itself, it cannot 
be used by a practitioner to determine how to transform non-gamified learning into gamified learning. 
Landers proposed that this is the next major hurdle in gamification research, which we aim to overcome 
here.
2.2. Student engagement
Engagement, though not as new a concept as gamification, is still the subject of much debate. 
Student engagement has been extensively studied, with parsimony representing a real chal-
lenge due to the wealth of theoretical constructs (Cole et al. 2011). These interpretations have 
proliferated as limited aspects of student engagement have become increasingly vital to 
modern outcome measures of HE (Kelly, Fair, and Evans 2017; Sinatra, Heddy, and Lombardi 
2015).
Landers proposed that gamification works by influencing behaviours and attitudes that moderate 
or mediate learning (Figure 1; Landers 2014). In order to understand how to use gamification to 
affect these behaviours and attitudes, and how this supports learning, we need to understand the 
behaviours and attitudes in question. We focus on student engagement, and Landers uses an 
example that describes student engagement as a target attitude (conflated with fun) modifiable 
by gamification that has the potential to moderate the relationship between instructional content 
and learning outcomes (Landers 2014). We undertook a survey of the literature to find research that 
discusses student engagement in terms of psychological influences on learning that would therefore 
fit with Landers’ work. The most parsimonious framework describing student engagement available 
is that of Kahu (Kahu 2013). Here, multiple instances in engagement research are identified where 
the state of engagement is conflated with the cause or effects of engagement e.g. motivation or 
learning. Each approach to engagement is examined, resolving these conflations, and certain aspects 
of each approach begin to fall away. It is then possible to explain how what remains fits together. 
This is because much of the more substantial remnants of each approach cover different parts of the 
student experience. Two of the approaches examined are psychological and behavioural, and give 
routes to alignment with Landers’ theory.
In the HE context, attempts are regularly made to measure student engagement by framing it as 
student behaviour change elicited by effective teaching practice (Coates 2010; Kelly, Fair, and Evans 
2017). This is the behavioural perspective, the first to be considered as part of Kahu’s framework 
(Kahu 2013). There are helpful parallels between Landers’ proposition that student engagement is 
a target attitude that can be modified by gamification and the behavioural perspective that positions 
student engagement as modifiable by effective teaching practice that gives the approach utility in 
our context. Unfortunately, this definition of student engagement is limited to student behaviour 
(ignoring, for example, affect, which is also important) and also fails to take on board the dynamic 
and situational complexity of student engagement by focussing solely on what HE institutions can 
control (Kahu 2013). Furthermore, factors affecting engagement and the state of engagement are 
Figure 1. After Landers (2014). Gamified learning supports the achievement of learning outcomes through behaviour change 
facilitated by game attribute(s) employed in gamification.
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also difficult to disentangle through this perspective. These criticisms are also limitations that can be 
levelled at Landers’ theory (Landers 2014).
Fortunately, the psychological view of engagement also incorporates a behavioural dimen-
sion and is the second approach scrutinised by Kahu (Fredricks, Blumenfeld, and Paris 2004; 
Kahu 2013). It is helpful in that it separates the antecedents of engagement from the state itself, 
allowing for a purposeful exploration of the relationships between the two. This perspective of 
engagement focuses on the internal psycho-social process and incorporates behaviour, cogni-
tion, affect, and sometimes conation, some aspects of which are incorporated into the beha-
vioural view of engagement described above. These dimensions are shared with popular models 
of attitude (Jain 2014), and include behaviour, making it possible to map the psychological 
elements of engagement onto Landers’ gamification framework. Ultimately, this allows us to use 
Kahu’s comprehensive engagement framework as a tool to link the concepts of gamification and 
engagement and potentially extend the understanding of how gamification works as proposed 
by Landers to incorporate other aspects of the experience of engagement such as cognition and 
affect, and outcomes of engagement such as student wellbeing or satisfaction (Figure 2.; Kahu 
2013; Landers 2014).
Kahu goes on to evaluate two further overlapping but distinct perspectives on student engage-
ment: the socio-cultural context, and attempts at a more holistic view. The psychological approach to 
engagement is used as a basis to establish engagement as a variable state, whereupon all other 
aspects of engagement become either the causes (antecedents/influences) or the results of engage-
ment (outcomes/consequences), synthesised into one overarching framework that incorporates all 
the elements (Figure 2; Kahu 2013). For example, the holistic approach contributes a sense of 
belonging to the state of engagement. As such, motivation is moved from engagement and placed 
under antecedents. Given the focus of gamification literature on motivation, it is helpful to note that 
motivation is one facet of the cognitive dimension of engagement that also includes self-regulation 
and self-efficacy amongst others (Jimerson, Campos, and Greif 2003; Payne 2019). Therefore, motiva-
tion and engagement are not the same, the one being a small part of the other, and the literature 
describing the effect of gamification on participant motivation should be viewed with this in mind. 
This is another instance where Kahu’s view of engagement extends Landers’ theory and broadens its 
potential application and impact.
Kahu’s framework contains three concepts which serve as points of connection to the theory 
of gamification, as well as potentially expanding it. The first two are curriculum and assessment 
which are found in the structural influences of engagement, and learning, a proximal conse-
quence of engagement (Figure 2). Third, and more importantly, Landers’ reference to engage-
ment as an attitude fits with Kahu’s reconciliation of approaches that suggests student 
engagement is a complex variable state comprising affect, cognition and behaviour: components 
of the widely accepted models of attitude in social psychology (Jain 2014). It is important to note 
Figure 2. After Kahu (2013). Student engagement can be conceptualised as psychological state, influenced by a number of 
antecedents from curriculum design to motivation and the wider sociocultural context. Application of Landers’ theory leads us to 
suppose that gamification may be applied to antecedents of engagement such as curriculum design through the employment of 
game attributes that modify the state of engagement (Landers 2014). The consequences of engagement are the intended 
benefits of gamification such as improved achievement or satisfaction.
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that of the two theories being brought together here, it is Kahu’s that is by far the most 
developed and sophisticated which extends our thinking about gamification. This model of 
engagement incorporates wide-ranging socio-cultural influences as the context for the student 
experience at the centre. It also articulates the structural and psychosocial influences of the 
university and student on the experience of the student as the state of engagement (Kahu 2013). 
It is possible to map the antecedents of engagement onto categories of game attributes, the 
most obvious of which are assessment and curriculum, though it is not difficult to see how more 
sophisticated categories of game attributes such as conflict/challenge and environment may map 
onto the sociocultural context of student engagement (Bedwell et al. 2012). This gives us the 
opportunity to extend the exploration of how and why gamification works by incorporating the 
notion of game attributes as tools that modify the sociocultural, structural and psychosocial 
influences on student engagement.
The state of engagement described by Kahu is not the simplistic behaviour change of Lander’s 
Theory of Gamified Learning. Rather it incorporates all elements of the student experience across 
the affective, cognitive and behavioural domains, with the potential to extend our understanding 
of what affect gamification has on the experiences of the learner e.g. on self-regulation. The 
consequences of engagement in Kahu’s model also extend far beyond the achievement of learning 
outcomes that are the focus of Landers’ Theory. This opens up further possibilities for gamification 
which could improve other consequences for the student such as deep learning and social 
consequences such as satisfaction and wellbeing. This makes Landers’ theory potentially more 
functional by (1) clarifying the target of game attributes as antecedents of student engagement, (2) 
providing links to existing research that would enable practitioners to evaluate the student’s 
experience of gamification, and (3) make theoretically informed decisions about instructional 
design to enable the achievement of learning outcomes, and indeed other engagement outcomes 
such as student wellbeing and satisfaction. This paper, however, will concentrate on learning 
outcomes.
2.3. Gamification aligned to learning or training outcomes as a measure of student 
engagement
The achievement of learning outcomes is a measurable way of determining whether there are 
academic consequences of better student engagement. This is potentially the most relevant mea-
sure for practitioners, given the focus on assessment in many university classrooms. Therefore, in 
order to build a gamification for engagement framework that not only aligns desired engagement 
states with relevant game attributes, but allows us to measure the consequences, we must take into 
account how this fits together with learning outcomes, a view supported by others (Landers and 
Armstrong 2017).
Carrying on the work of Wilson et al. (2009), Bedwell’s taxonomy defines 19 game attributes 
organised into 9 categories mapped against training outcomes (Bedwell et al. 2012). They provide 
evidence of scope across all game attribute categories to cover all three domains of learning 
(cognitive, affective and psychomotor; Table 1; Bedwell et al. 2012; Krathwohl 2002). The explicit 
use of Bloom’s taxonomy, commonly used in HE in the UK, facilitates the application of Bedwell’s 
taxonomy in this setting, and provides a point of connection to Kahu’s student engagement 
framework through the cognitive and affective domains (Table 1; Krathwohl 2002). In the Theory 
of Gamified Learning, Landers reframes Bedwell’s taxonomy, positioning game attributes as 
modifiers of learning outcomes, influencing learning-related behaviours and attitude (Landers 
2014). It is important here to remember that although correlated, evidence that certain attributes 
will support student experience in particular ways to achieve certain outcomes is lacking (Bedwell 
et al. 2012; Dichev and Dicheva 2017). Research on the effects of individual game attributes on 
learning outcomes is required, facilitated by our framework. This will provide evidence for deter-
mining what exactly makes gamification appropriate for learning.
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3. Results: gamification for student engagement framework
We have demonstrated systematic links between the behaviours and attitudes moderated by 
gamification in Landers’ Theory of Gamified Learning (Landers 2014) and the state of student 
engagement, as framed by Kahu (Kahu 2013), through the common lens of social cognitive psychol-
ogy. This has resulted in a series of testable propositions:
(1) Gamification is a process through which student engagement states, not solely behaviours and 
attitudes can be modified to support the achievement of learning outcomes (Figure 1).
(2) The achievement of learning outcomes can be a measurable consequence of the state of 
student engagement which spans affective, cognitive and behavioural domains (Figure 2).
We also show through the work of Bedwell, Wilson and Bloom that game attributes can be linked to 
specific learning objectives in the HE setting (Bedwell et al. 2012; Wilson et al. 2009). This led to our 
third proposition:
(3) It is possible to select game attributes appropriate to support the achievement of specific 
learning objectives categorised into the three domains of learning: cognitive, affective and 
psychomotor (Table 1).
Taken together (Figure 3), this leads to the fourth proposition:
(4) It is possible to select a game attribute for employment in a gamification strategy by 
identifying the psychological domain shared between the learning outcome/educational 
objective and the desired, modifying the student experience of engagement (Figure 3).
Table 1. After Table 4 (Bedwell et al. 2012). Map of Bloom’s Taxonomy of Educational Objectives (Bloom 1956; Krathwohl 2002) 
against Bedwell’s Taxonomy of Game Attributes. +, ++, ++ denote increasing evidence of link between game attribute and 
learning/training outcome examined by Bedwell et al. (2012). *, ** denote increasing evidence of link where only one game 
attribute was studied. Italics: cognitive domain, bold: affective domain, underlined: cognitive and affective domain, no format-





















Assessment ++ + ++ + ++
Conflict/Challenge ++ + + + + + ++
Control ++ + + ++ ++
Game Fiction ** + + ++
Human Interaction + + * +
Immersion ++ + + + + ++
Action Language +
Rules/Goals + ++ +
Environment + + + +
Figure 3. The Gamification for Engagement Framework takes Kahu’s student engagement framework (top line, Kahu 2013) and 
applies it to Landers’ Theory of Gamified Learning (bottom line, Landers 2014). In this way it is possible to systematically identify 
the appropriate game attribute from Bedwell’s list as modified in Table 1 (Bedwell et al. 2012) to apply to the antecedents of 
engagement e.g. curriculum (Kahu 2013) in order to affect the engagement state of the student (Kahu 2013; Landers 2014) to 
achieve certain linked learning outcomes (Bedwell et al. 2012), which are a consequence of engagement (Kahu 2013).
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For example, consider the following scenario: a practitioner wishes to enhance the organisation of 
a particular type of knowledge as a learning outcome for their course using gamification. This may be 
because they have feedback that implies that this is something students are finding difficult. The 
practitioner follows the process outlined in Figure 3 by following these steps:
(1) Review Table 1. to identify an appropriate game attribute. e.g. assessment, conflict/challenge 
or human interaction are the best evidenced to support the learning outcome of analysis and 
organisation.
(2) Identify an enabling engagement state from the same domain of learning as the learning 
outcome to be targeted (e.g. knowledge organisation learning outcome would be enabled by 
the cognitive domain, deep learning state of engagement).
(3) Using the literature if required, consider how the relationship between that state of engage-
ment (e.g. deep learning) and a student engagement antecedent (e.g. assessment, curriculum 
design or self-efficacy) could be supported by one of the game attributes within the course 
(e.g. human = social/interpersonal interaction).
(4) Implement the game attribute (e.g. human interaction) into the course using a task designed 
to affect the antecedent (e.g. self-efficacy). This task may be based on the practitioner’s 
knowledge and experience of the game attribute in a specific game, in which case the task 
may be a modified form of that game that retains the game attribute but strips out any others 
that are not necessary and focusses on the purpose of the task.
Hence, the Gamification for Engagement Framework allows the practitioner, with knowledge of the 
desired student experience of engagement and learning outcome to select appropriate game 
attributes for gamification of learning in the HE setting. The four testable propositions above are 
amenable to hypothesis testing to gather the further empirical evidence linking game attributes to 
student experience of engagement and learning outcomes so lacking in current literature (Dichev 
and Dicheva 2017; Landers and Armstrong 2017).
4. Discussion
4.1. Implementation and evaluation of the framework
Our four propositions can be tested by empirical study to gather much needed evidence as to the 
effectiveness of specific game attributes in modifying experiences of student engagement and its 
outcomes. For example, the state of engagement as defined by Kahu incorporates measurable 
elements of affect, cognition and behaviour. It is therefore possible to ask research questions such 
as ‘what is the effect of game attribute A (e.g. human interaction) on engagement state (affect/ 
cognition/behaviour) B’ (proposition 1), using pre-existing measures of student engagement (e.g. 
Appleton et al. 2006)? We can take the research question one step further and ask ‘given game 
attribute A’s (e.g. human interaction) effect on engagement element B (e.g. deep learning), what are 
the measurable consequences of this’ ? (proposition 2) by measuring effects on academic conse-
quences of engagement using pre-existing instruments, for example assessment of learning outcomes 
(e.g. Caspersen, Smeby, and Olaf Aamodt 2017). Indeed, Dichev and Dicheva (2017) categorise 
reported outcomes of the application of certain game elements/attributes into cognitive, behavioural 
and affective components providing a foundation for this work (Dichev and Dicheva 2017). Following 
on from this, further research focused on proposition 3 would ask ‘does game attribute X (e.g. human 
interaction) support learning outcome Y’ (e.g. knowledge organisation)? This is a less complex 
research question than that required to test proposition 2 above. The culmination of the research 
supported by our framework would be a test of proposition 4, which would ask ‘given the desired 
engagement state B (e.g. deep learning) and learning outcome Y (e.g. knowledge organisation), does 
game attribute X = A (e.g. human interaction) positively affect these’? The results of this research 
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would be a helpful toolkit of game attributes applicable purposefully in any educational scenario 
focussed on modifying student engagement to improve learning outcomes.
4.2. Benefits of the framework
Dichev and Dicheva (2017) find that points, badges, levels, leader boards and progress bars are the 
most common game elements used in educational contexts and propose that this is because of the 
familiarity of practitioners with traditional assessment models, and their ease of implementation. 
They propose that learning tasks that can be broken down into constituent parts, or have 
a measurable outcome are the most amenable to gamification. These common elements form the 
‘assessment’ game attribute category in Bedwell’s taxonomy, leaving 8/9 other categories ripe for 
further investigation in HE (Bedwell et al. 2012; Dichev and Dicheva 2017). Indeed, examples of 
deeper game elements like action language, environment and human interaction are rare in the 
gamification and education literature. The proposed Gamification for Engagement Framework goes 
some way to support practitioners to make different choices and seek empirical evidence as to the 
effect of purposefully chosen game attributes on student engagement and its consequences, only 
one of which is the achievement of learning outcomes (Kahu 2013). Indeed, it would be possible to 
extend the evaluation of the effectiveness of a gamification intervention to consider other con-
sequences of engagement such as student wellbeing and satisfaction (Douglas, Douglas, and Barnes 
2006; Kern et al. 2015).
4.3. Caveats of the framework
The Gamification for Student Engagement Framework is intended to support further empirical 
research into gamification. It is based on the work of others that take a shared social cognitive 
psychology approach to learning, student engagement and gamification (Bedwell et al. 2012; Kahu 
2013; Landers 2014; Wilson et al. 2009). We acknowledge that this is not the only valid approach to 
studying these phenomena. However, the pursuit of parsimony has necessitated this constraint and 
has facilitated the production of a framework with clear research applications.
In the proposed framework we clarify that gamification is applied, through game attributes, to 
antecedents of engagement such as curriculum, assessment, motivation, identity, teaching and self- 
efficacy (Kahu 2013). Further research would be required to explore this connection and would 
include other work that views engagement in terms of behaviour (e.g. Trowler 2010; Whitton and 
Moseley 2014). We extend Landers’ mediation model of gamification to include all facets of the 
student experience of engagement imagined by Kahu, encompassing cognitive and affective 
domains in addition to behaviour (Kahu 2013; Landers 2014). We also extend the outcomes of 
gamification beyond learning/training outcomes of Landers and Bedwell to incorporate other 
measures of student engagement such as wellbeing and satisfaction, as described by Kahu 
(Bedwell et al. 2012; Kahu 2013; Landers 2014). We accept therefore that the framework currently 
has theoretical status until it is implemented and evaluated as outlined above.
Lacking in the framework is a clear link between educational objectives as imagined by Bloom 
and learning outcomes used by Landers (Bloom 1956; Krathwohl 2002; Landers 2014). However, the 
work of Wilson and Kraiger go some way to remedy this (Kraiger, Ford, and Salas 1993; Wilson et al. 
2009). Furthermore, Bloom’s taxonomy neglects the behavioural components seen in Kahu and 
Landers’ work (Kahu 2013; Landers 2014). However, it is possible to reframe psychomotor skills as 
sets of behaviours which may aid further research into the application of gamification to this 
component (Allan 1996; Dave 1970; Harrow 1972), as laid out in Table 1.
There may be barriers to adoption of our framework by HE practitioners because of its perceived 
complexity or novelty. However, practitioners gamify naturally over time, the outcome of a diffuse, 
reflective process (Broer 2015; Stott and Neustaedter 2013). It begins with cognitive dissonance on 
the practitioner’s part, wherein a carefully crafted, time-tested, peer-reviewed, or institutionally 
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verified learning design does not produce an expected quality of learning within the students. 
Practitioners who naturally gamify become experimental, one of the primary teaching qualities 
required to make gamification work (Bell 2018). At the end of this process, all changes and inter-
ventions to original lesson design (interventions which might qualify as gamification in the end), can 
be reflected upon by the practitioner as changes which were iterative, responding to the unique 
combination of their background, discipline, lesson, student demographic, etc. As a result, this 
journey as seen by practitioners belies the possibility that there was operating throughout that 
journey a series of observations, evaluations, and judgements that are not only replicable, but 
common, amenable to systematisation, and inherent to creative processes and techniques in the 
design of any experience which seeks to produce meaning or change the participant. Therefore, re- 
framing gamification as a natural outcome of the practitioner’s reflective process may aid more 
widespread adoption of gamification and our framework. Our aim was to provide a structure with 
which to support and articulate this process in a systematic way.
We acknowledge the limitations of gamification as defined and applied in our framework, which 
some believe to be more than the systematic use of game attributes (Dichev and Dicheva 2017). 
However, we do go beyond the mere exchange of terms (e.g. assignment = quest; Dicheva et al. 
2015) and simplicity is required in order to formulate meaningful research questions about the 
connections between game attributes, student experience of engagement (whether they be 
affective, cognitive or behavioural in nature) and outcomes of student engagement such as 
learning outcomes. There is evidence to suggest that at least some effects of gamification are 
dependent on the extent to which the experience resembles a game (Howard-Jones et al. 2016). 
Recently, Alsawaier (2018) summarised much more positive effects of gamification on engagement 
and motivation than Dichev and Dicheva (2017). This may be due to the comparatively narrow 
definition of gamification used by Dichev and Dicheva who filtered out fully fledged games, in 
contrast to the approach taken by Alsawaier who included studies of video game attributes and 
put negative results down to limited features of gamification e.g. no challenge, fun or element of 
choice. Thus, it seems likely that the types of game attributes, as well as how they are embedded in 
the learning experience, influence the outcome. For example, the effect of gamification on some 
aspects of engagement may to some extent depend on the playfulness and immersion achieved 
by game-like experiences, often called the lusory attitude, which may or may not extend to those 
that have been gamified (Codish and Ravid 2015; Holman, Aguilar, and Fishman 2013). Indeed, the 
mixed empirical evidence of the effectiveness of gamification on motivation also seems to depend 
on both context and the individual learner. This makes sense given the context-dependent nature 
of motivation as a psychological process and the multi-faceted nature of student engagement as 
imagined by Kahu (Broer 2014; Buckley and Doyle 2016; Domínguez et al. 2013; Hamari, Koivisto, 
and Sarsa 2014; Kahu 2013; Tu et al. 2015).
Finally, it is important to state that gamification has ethical limits and runs the risk of creating 
situations where the context of an experience is changed to the point of obscuring the true nature of 
a task, potentially invalidating the consent of participants (Kim and Werbach 2016). When the 
attributes of a game are applied to non-game contexts which are mandatory, invasive, or exploita-
tive, then gamification ceases to be about supporting learning and becomes a tool for decreasing 
resistance. It is for this reason that we recommend that practitioners consider preliminary application 
of the framework to non-mandatory parts of a course. The moment game attributes are added in 
order to deceive, coerce, or mollify participants with regards to the nature of the task, gamification 
becomes unethical. Therefore, attempts to gamify a task should have ethical checks with regards to 
these concerns, and make transparent and available the ways and purpose by which a task was 
gamified (Kim and Werbach 2016). The application of gamification to the HE setting is, as previously 
described, an extension to the practitioner’s reflective cycle. It is anticipated, therefore, that the 
quality frameworks that currently support this practice may be modified to incorporate ethical 
safeguards facilitating gamification in this setting, and that our framework could be modified for 
this use by providing a way to articulate the process of gamification.
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5. Conclusion
The main purpose of this research was to synthesise a theoretical framework that would allow for the 
systematic application of gamification for the specific purpose of affecting student engagement for 
the achievement of learning outcomes. We achieve this by mapping Kahu’s Student Engagement 
Framework (Kahu 2013) onto Landers’ Theory of Gamified Learning (Landers 2014) to produce the 
Gamification for Student Engagement Framework. This novel theoretical framework unlocks the 
possibility for the scientific application and evaluation of gamification through a series of four 
testable propositions:
(1) Gamification is a process through which student engagement states can be modified to 
support the achievement of learning outcomes.
(2) The achievement of learning outcomes can be a measurable consequence of the state of 
student engagement which spans affective, cognitive and behavioural domains.
(3) It is possible to select game attributes appropriate to support the achievement of specific 
learning objectives categorised into the three domains of learning: cognitive, affective and 
psychomotor.
(4) It is possible to select a game attribute for employment in a gamification strategy by 
identifying the psychological domain shared between the learning outcome/educational 
objective and the desired, modifying student experience of engagement.
It is possible to extend proposition 4 to include other outcomes of student engagement such as 
wellbeing and satisfaction. The potential impact of this innovative framework extends beyond the 
context of Higher Education learning outcomes, and could hypothetically affect any application of 
gamification for the purpose of modifying engagement. We look forward to the development of this 
more rigorous approach to gamification.
Disclosure statement
No potential conflict of interest was reported by the authors.
Funding
ESR PhD is partly funded by an Edinburgh Napier University Teaching Fellow Grant.
Notes on contributors
Errol Scott Rivera is a doctoral student, undertaking research entitled ‘Evaluation of the Impact of Gamification on 
Student Engagement with Formative Assessment’. He holds an Associate Fellowship of the Higher Education Academy 
and an MA in creative writing. Errol has led on a number of projects as an academic staff developer at Edinburgh Napier 
University, most recently the innovative Students as Colleagues project for which he was awarded a prestigious 
Advance HE Collaborative Award for Teaching Excellence. He has taught master’s level creative writing and has earned 
a commendation from the Scottish Government for his work with Edinburgh Council engaging young people in arts, 
education and culture. His work in gamification and formative assessment has been used for faculty CPD training, and 
he currently leads workshops on gamification and formative assessment design. He has an ongoing interest in 
postmodernism, social justice and bringing pedagogies of the arts to other disciplines.
Dr Claire Louise Palmer Garden holds a PhD in Molecular Neuroscience and a PGCert HE from the University of Bristol. 
She teaches pharmacology, cell biology and scientific methods at undergraduate and postgraduate levels and super-
vises masters and doctoral students as a Senior Lecturer at Edinburgh Napier University. Claire has been engaged in the 
scholarship of teaching and learning for over a decade with a particular focus on novel teaching and assessment 
methods to enhance student engagement and accessibility within the biological sciences, and has recently begun to 
formally disseminate her work through publication. She has held a number of leadership positions, most recently Head 
of Teaching and Learning, and led the professional accreditation of undergraduate courses alongside ongoing external 
JOURNAL OF FURTHER AND HIGHER EDUCATION 11
quality assurance activities. Claire is also institutional lead for the U!REKA consortium of European Universities Higher 
Education Research and Development group and regularly engages with external stakeholders to support the integra-
tion of employability skills into the curriculum, e.g. by hosting and developing a recent upskilling course. She is 
a member of the Royal Society of Biology and a Senior Fellow of the Higher Education Academy.
ORCID
Claire Louise Palmer Garden http://orcid.org/0000-0001-7961-2170
References
Allan, J. 1996. “Learning Outcomes in Higher Education.” Studies in Higher Education 21 (1): 93–108. doi:10.1080/ 
03075079612331381487.
Alsawaier, R. S. 2018. “The Effect of Gamification on Motivation and Engagement.” International Journal of Information 
and Learning Technology 35 (1): 56–79. doi:10.1108/IJILT-02-2017-0009.
Appleton, J. J., S. L. Christenson, D. Kim, and A. L. Reschly. 2006. “Measuring Cognitive and Psychological Engagement: 
Validation of the Student Engagement Instrument.” Journal of School Psychology 44 (5): 427–445. doi:10.1016/j. 
jsp.2006.04.002.
Barata, G., S. Gama, J. Jorge, and D. Goncalves. 2013a. “Engaging Engeneering Students with Gamification.” In 2013 5th 
International Conference on Games and Virtual Worlds for Serious Applications, VS-GAMES 2013. doi:10.1109/VS- 
GAMES.2013.6624228.
Barata, G., S. Gama, J. Jorge, and D. Gonçalves. 2013b. “Improving Participation and Learning with Gamification.” In 
Proceedings of the First International Conference on Gameful Design, Research, and Applications - Gamification ’13. 
doi:10.1145/2583008.2583010.
Bedwell, W. L., D. Pavlas, K. Heyne, E. H. Lazzara, and E. Salas. 2012. “Toward a Taxonomy Linking Game Attributes to 
Learning: An Empirical Study.” Simulation and Gaming 43 (6): 729–760. doi:10.1177/1046878112439444.
Bell, K. 2018. Game On! : Gamification, Gameful Design, and the Rise of the Gamer Educator. Baltimore, MD: Johns Hopkins 
University Press.
Bell, K. R. 2014. “Online 3.0—The Rise of the Gamer Educator the Potential Role of Gamification in Online Education.” 
ProQuest Dissertations and Theses. https://repository.upenn.edu/dissertations/AAI3635727 
Bloom, B. S., ed. 1956. Taxonomy of Educational Objectives, Handbook 1: Cognitive Domain. New York: David McKay.
Broer, J. 2014. “Gamification and the Trough of Disillusionment.” In Mensch & Computer 2014-Workshopband, edited by 
A. B. and J. S. M. Koch, 389–395. Oldenbourg Wissenschaftsverlag. doi:10.1524/9783110344509.389.
Broer, J. 2015. “Is This New? Family Resemblances in Gamification in Education.” Bulletin of the Technical Committee on 
Learning Technology 17 (4): 14–17.
Buckley, P., and E. Doyle. 2016. “Gamification and Student Motivation.” Interactive Learning Environments 24 (6): 
1162–1175. doi:10.1080/10494820.2014.964263.
Caponetto, I., J. Earp, and M. Ott. 2014. “Gamification and Education: A Literature Review.” Proceedings of the European 
Conference on Games Based Learning. doi:10.13140/RG.2.1.1181.8080.
Caspersen, J., J.-C. Smeby, and P. Olaf Aamodt. 2017. “Measuring Learning Outcomes.” European Journal of Education 52 
(1): 20–30. doi:10.1111/ejed.12205.
Coates, H. 2010. “Development of the Australasian Survey of Student Engagement (AUSSE).” Higher Education 60 (1): 
1–17. doi:10.1007/s10734-009-9281-2.
Codish, D., and G. Ravid. 2015. “Detecting Playfulness in Educational Gamification through Behavior Patterns.” IBM 
Journal of Research and Development 59 (6): 1–14. doi:10.1147/JRD.2015.2459651.
Cole, M. S., F. Walter, A. G. Bedeian, and E. H. O’Boyle. 2011. “Job Burnout and Employee Engagement: A Meta-Analytic 
Examination of Construct Proliferation.” Journal of Management 38 (5): 1550–1581. doi:10.1177/0149206311415252.
Coller, B. D., and D. J. Shernoff. 2009. “Video Game-based Education in Mechanical Engineering: A Look at Student 
Engagement.” International Journal of Engineering Education 25 (2): 308–317.
Cotton, V., and M. S. Patel. 2019. “Gamification Use and Design in Popular Health and Fitness Mobile Applications.” 
American Journal of Health Promotion 33 (3): 448–451. doi:10.1177/0890117118790394.
Dave, R. H. 1970. Developing and Writing Behavioural Objectives (R. J. Armstrong (Ed.)). Tucson, Arizona: Educational 
Innovators Press.
Department for Business, I. & S.. 2016. “Higher Education: Success as a Knowledge Economy - White Paper.” UK 
Government white paper. ISBN 97814741 32862.
Deterding, S., D. Dixon, R. Khaled, and L. Nacke. 2011. “From Game Design Elements to Gamefulness.” In Proceedings of 
the 15th International Academic MindTrek Conference on Envisioning Future Media Environments - MindTrek ’11. 
doi:10.1145/2181037.2181040.
12 E. S. RIVERA AND C. L. P. GARDEN
Dichev, C., and D. Dicheva. 2017. “Gamifying Education: What Is Known, What Is Believed and What Remains Uncertain: 
A Critical Review.” International Journal of Educational Technology in Higher Education 14 (9): 1–36. doi:10.1186/ 
s41239-017-0042-5.
Dicheva, D., C. Dichev, G. Agre, and G. Angelova. 2015. “Gamification in Education: A Systematic Mapping Study.” 
Educational Technology & Society 18 (3): 75–88. doi:10.1109/EDUCON.2014.6826129..
Domínguez, A., J. Saenz-De-Navarrete, L. De-Marcos, L. Fernández-Sanz, C. Pagés, and J. J. Martínez-Herráiz. 2013. 
“Gamifying Learning Experiences: Practical Implications and Outcomes.” Computers and Education 63 (1): 380–392. 
doi:10.1016/j.compedu.2012.12.020.
Douglas, J., A. Douglas, and B. Barnes. 2006. “Measuring Student Satisfaction at a UK University.” Quality Assurance in 
Education 14 (3): 251–267. doi:10.1108/09684880610678568.
Driskell, J. E., and D. J. Dwyer. 1984. “Microcomputer Videogame Based Training.” Technology 24 (2): 11–16.
Folmar, D. 2015. Game It Up! : Using Gamification to Incentivize Your Library. Lanham, MD: Rowman & Littlefield.
Fredricks, J. A., P. C. Blumenfeld, and A. H. Paris. 2004. “School Engagement: Potential of the Concept, State of the 
Evidence.” Review of Educational Research 74 (1): 59–109. doi:10.3102/00346543074001059.
González, C. S., N. Gómez, V. Navarro, M. Cairos, C. Quirce, P. Toledo, and N. Marrero-Gordillo. 2016. “Learning Healthy 
Lifestyles through Active Videogames, Motor Games and the Gamification of Educational Activities.” Computers in 
Human Behavior 55 (Part A): 529–551. doi:10.1016/j.chb.2015.08.052.
Hamari, J., J. Koivisto, and H. Sarsa. 2014. “Does Gamification Work? - A Literature Review of Empirical Studies on 
Gamification.” Proceedings of the Annual Hawaii International Conference on System Sciences. doi:10.1109/ 
HICSS.2014.377.
Handelsman, M. M., W. L. Briggs, N. Sullivan, and A. Towler. 2005. “A Measure of College Student Course Engagement.” 
Journal of Educational Research 98 (3): 184–192. doi:10.3200/JOER.98.3.184-192.
Harrow, A. J. 1972. A Taxonomy of the Psychomotor Domain: A Guide for Developing Behavorial Objectives: Anita J. Harrow: 
Amazon.com: Books. New York: David McKay.
Holman, C., S. Aguilar, and B. Fishman. 2013. “GradeCraft: What Can We Learn from a Game-inspired Learning 
Management System?” In LAK ’13 Proceedings of the Third International Conference on Learning Analytics and 
Knowledge, 260–264. doi:10.1145/2460296.2460350.
Howard-Jones, P. A., T. Jay, A. Mason, and H. Jones. 2016. “Gamification of Learning Deactivates the Default Mode 
Network.” Frontiers in Psychology 6. doi:10.3389/fpsyg.2015.01891.
Jain, V. 2014. “3D Model of Attitude.” International Journal of Advanced Research in Management and Social Sciences 3 (3): 
1–12.
Jimerson, S. R., E. Campos, and J. L. Greif. 2003. “Toward an Understanding of Definitions and Measures of School 
Engagement and Related Terms.” The California School Psychologist 8 (1): 7–27. doi:10.1007/BF03340893.
Kahu, E. R. 2013. “Framing Student Engagement in Higher Education.” Studies in Higher Education 38 (5): 758–773. 
doi:10.1080/03075079.2011.598505.
Kelly, P., N. Fair, and C. Evans. 2017. “The Engaged Student Ideal in UK Higher Education Policy.” Higher Education Policy 
30 (1): 105–122. doi:10.1057/s41307-016-0033-5.
Kern, M. L., L. E. Waters, A. Adler, and M. A. White. 2015. “A Multidimensional Approach to Measuring Well-being in 
Students: Application of the PERMA Framework.” The Journal of Positive Psychology 10 (3): 262–271. doi:10.1080/ 
17439760.2014.936962.
Kim, S., K. Song, B. Lockee, and J. Burton. 2018a. “Gamification Cases in STEM Education.” In Gamification in Learning and 
Education, 125–139. Springer International Publishing. doi:10.1007/978-3-319-47283-6_11.
Kim, S., K. Song, B. Lockee, and J. Burton. 2018b. “Students’ Perception of Gamification in Learning and Education.” In 
Gamification in Learning and Education, 49–57. Springer International Publishing. doi:10.1007/978-3-319-47283-6_6.
Kim, T. W., and K. Werbach. 2016. “More than Just a Game: Ethical Issues in Gamification.” Ethics and Information 
Technology 18 (2): 157–173. doi:10.1007/s10676-016-9401-5.
Kraiger, K., J. K. Ford, and E. Salas. 1993. “Application of Cognitive, Skill-based, and Affective Theories of Learning 
Outcomes to New Methods of Training Evaluation.” Journal of Applied Psychology 78 (2): 311–328. doi:10.1037/0021- 
9010.78.2.311.
Krathwohl, D. R. 2002. “A Revision of Bloom’s Taxonomy: An Overview.” Theory into Practice 41 (4): 212–218. doi:10.1207/ 
s15430421tip4104_2.
Landers, R. N. 2014. “Developing a Theory of Gamified Learning: Linking Serious Games and Gamification of Learning.” 
Simulation and Gaming 45 (6): 752–768. doi:10.1177/1046878114563660.
Landers, R. N., and M. B. Armstrong. 2017. “Enhancing Instructional Outcomes with Gamification: An Empirical Test of 
the Technology-Enhanced Training Effectiveness Model.” Computers in Human Behavior 71: 499–507. doi:10.1016/j. 
chb.2015.07.031.
Linehan, C., B. Kirman, S. Lawson, and G. Chan. 2011. “Practical, Appropriate, Empirically-validated Guidelines for 
Designing Educational Games.” In Proceedings of the 2011 Annual Conference on Human Factors in Computing 
Systems - CHI ’11, 1979–1988. doi:10.1145/1978942.1979229.
Muntean, C. C. I. 2011. “Raising Engagement in E-learning through Gamification.” In The 6th International Conference on 
Virtual Learning ICVL 2011. doi:10.1016/j.sbspro.2015.07.154.
JOURNAL OF FURTHER AND HIGHER EDUCATION 13
Payne, L. 2019. “Student Engagement: Three Models for Its Investigation.” Journal of Further and Higher Education 43 (5): 
641–657. doi:10.1080/0309877X.2017.1391186.
Pekrun, R. 2006. The Control-Value Theory of Achievement Emotions: Assumptions, Corollaries, and Implications for 
Educational Research and Practice. doi:10.1007/s10648-006-9029-9.
Plass, J. L., B. D. Homer, and C. K. Kinzer. 2015. “Foundations of Game-Based Learning.” Educational Psychologist 50 (4): 
258–283. doi:10.1080/00461520.2015.1122533.
Rieber, L. P. 1996. “Seriously considering Play: Designing Interactive Learning Environments Based on the Blending of 
Microworlds, Simulations, and Games.” Educational Technology Research and Development 44 (2): 43–58. doi:10.1007/ 
BF02300540.
Sinatra, G. M., B. C. Heddy, and D. Lombardi. 2015. “The Challenges of Defining and Measuring Student Engagement.” 
Educational Psychologist 50 (1): 1–13. doi:10.1080/00461520.2014.1002924.
Skinner, B. F. 1984. “The Shame of American Education.” American Psychologist 39 (9): 947–954. doi:10.1037/0003- 
066X.39.9.947.
Stott, A., and C. Neustaedter. 2013. “Analysis of Gamification in Education.” In Technical Report 2013-0422-01. http:// 
carmster.com/clab/uploads/Main/Stott-Gamification.pdf 
Tangney, S. 2014. “Student-centred Learning: A Humanist Perspective.” Teaching in Higher Education 19 (3): 266. 
doi:10.1080/13562517.2013.860099.
Trowler, V. 2010. “Student Engagement Literature Review.” The Higher Education Academy. doi:10.1037/0022- 
0663.85.4.571.
Tu, C. H., C. J. Yen, L. Sujo-Montes, and G. A. Roberts. 2015. “Gaming Personality and Game Dynamics in Online 
Discussion Instructions.” Educational Media International 52 (3): 155–172. doi:10.1080/09523987.2015.1075099.
Whitton, N., and A. Moseley. 2014. “Deconstructing Engagement: Rethinking Involvement in Learning.” Simulation and 
Gaming 45 (4–5): 266–275. doi:10.1177/1046878114554755.
Wilson, K. A., W. L. Bedwell, E. H. Lazzara, E. Salas, C. S. Burke, J. L. Estock, K. L. Orvis, and C. Conkey. 2009. “Relationships 
between Game Attributes and Learning Outcomes.” Simulation & Gaming 40 (2): 217–266. doi:10.1177/ 
1046878108321866.
Zichermann, G., and J. Linder. 2010. Game-Based Marketing: Inspire Customer Loyalty through Rewards, Challenges, and 
Contests. Hoboken, NJ: John Wiley & Sons.
14 E. S. RIVERA AND C. L. P. GARDEN
